There exists some literature on power sum polynomials and their connection to Bernoulli numbers and Bernoulli polynomials (cf., e.g., [1] - [5] ). In this note we provide an elementary proof of a simple recursion for power sum polynomials. In the following N (N 0 resp. R) denote the set of all positive integers (non-negative integers resp. real numbers), let k ∈ N, n ∈ N 0 and x ∈ R and put
First we show that P k (n) is a polynomial in n of degree k. Proof.
Lemma 1.
Using induction on k we get Lemma 2. P k (n) is a polynomial in n of degree k with leading coefficient 1/k.
The following lemma contains some easy properties of the coefficients of P k (n).
Lemma 3.
a k0 = 0 and
Proof. P k (0) = 0 and P k (1) = 1
Now we can prove a simple recursion formula for the polynomials P k (x).
Theorem 4.
Proof. Since P k+1 (n + 1) − P k+1 (n) = (n + 1) k for every n ∈ N 0 we have
and therefore
with some b ∈ R. Since P k+1 (0) = 0 and P k+1 (1) = 1 we have
Theorem 4 leads to the following algorithm for calculating the polynomials P k (n):
Algorithm. We have P 1 (n) = n. For k ∈ N the polynomial P k+1 (n) can be obtained from P k (n) by the following three steps: (i) Integrate P k (n) with respect to n (with integration constant 0).
(ii) Multiply this polynomial by a constant such that the leading coefficient equals 1/(k + 1).
(iii) Add a multiple of n such that the sum of the coefficients equals 1.
We finally demonstrate the usefulness of this algorithm by calculating P k (n) for k = 1, 2, 3, 4, 5: 
